T his Correspondence presents some remarks on the Article, 1 recently published by Michael Connolly, Huanquan Pan, and Hamdi Tchelepi (CPT), presenting a method for the solution of three-phase (vapor and two liquid phases) equilibrium calculations using a reduced variable method.
The Article discusses a three-phase vapor−liquid equilibrium of systems composed of hydrocarbons and water, which, due to the very low mutual solubility, show in many regions of the T-P-composition space one liquid phase rich in hydrocarbons (L H ) and a second liquid phase rich in water (L W ). The article focuses on the use of cubic equations of state and present results obtained using the Peng−Robinson (PR) model. 2 Five test cases are presented with a graphic summary of the calculations performed on each case; numerical results are presented for cases 1 and 5.
The fluid composition used by CPT for case 5 is derived from Kenyon and Behie 3 (KB) by adding an amount of water to set its molar fraction equal to 0.1, as shown in Table 1 . The original KB dry composition is reproduced in Table 2 .
The authors show a vapor−liquid equilibrium point calculated at 290.5 K and 200 bar, and their results are reproduced in Table 3 .
We have repeated this calculation and found different results as discussed in the following paragraphs.
The CPT results in Table 3 may not be considered complete as the value of the molar fraction of each phase is not reported, phases are numbered from 1 to 3, and which phase is to be considered the vapor is not specified.
Using the molar compositions of Table 3 we have recalculated the fractions of the two hydrocarbon rich phases and of the water phase, obtaining for phases 1−3 the following values: 0.479425, 0.420817, and 0.099757.
The graphic results for case 5 are shown in Figure 11 of the CPT article. This figure, with the pressure axis extending up to 220 bar, shows always the existence of a vapor phase; i.e., the bubble point of the fluid is not located and, if existing, will have a pressure higher than 220 bar.
With reference to these results presented by CPT, we discuss the following three points: (a) binary interaction parameters, (b) equilibrium point at 290.5 K and 200 bar, and (c) additional comparisons.
a. Binary Interaction Parameters. The binary interaction coefficients k ij used in the simulation of the water−hydrocarbon equilibrium are reproduced in Table 4 .
The water−methane interaction coefficient used is −0.48. This negative value is quite unusual, and no explanation is given by the authors.
It is an industry practice to describe the methane−water interaction in a cubic equation of state using a positive binary coefficient near 0.5.
In this context, we can mention the work of Kabadi-Danner, 4 used as a basis for the definition of procedure 9A6 "Computer Method for Phase Equilibrium Calculations for Water-Hydrocarbon Systems" by the API Technical Data Book. 5 In this API procedure, the interaction coefficients are defined for various homologous series of hydrocarbons. A negative interaction coefficient increases the attraction term of the cubic equation of state, so the expected result is an increase of the mutual solubility of the two components.
b. Equilibrium Point at 290.5 K and 200 Bar. The diagram presented by the authors in Figure 11 states that in the whole T−P range considered there are no equilibrium points where a vapor phase is not present, i.e., a L H L W type region, according to the nomenclature used by authors, does not exist at least below 220 bar.
Using exactly the component parameters and binary interaction parameters listed by CPT for the PR model, and using a proprietary process simulator, 6 we obtain different results. At 290.5 K and 200 bar, no vapor phase is found. Molar fractions and compositions of the two liquid phases are reported in Table 5 .
The high methane content in the water-rich liquid phase is a direct consequence of the negative methane−water interaction coefficient.
When a flash calculation is made on the same fluid using more "standard" interaction coefficients for the PR equation (e.g., taken from DECHEMA 7 ), the results in Table 6 are obtained.
c. Additional Comparisons. As explained in many text books, 8 the vapor pressure of two immiscible liquid phases is well approximated by the sum of the vapor pressure of the two liquid phases. Since the water vapor pressure at 290.15 K is 0.019362 bar (ref 9), the bubble point pressure of the water− hydrocarbon mixture is determined by the vapor pressure of the hydrocarbon part only. The values of the bubble point pressures of the two fluids, hydrocarbons only and hydrocarbons 
